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DEVELOPING SAFER WAY TO PRODUCE PRINTED CIRCUIT BOARDS 
. DAYTON, Ohio-- Shrinking profits and costly environmental regulations could force 
up to 200 of the nation's estimated 900 manufacturers of printed circuit boards out of 
business in the next five years, according to the industry's major trade association. 
But a new manufacturing technology to be developed in Dayton could change that 
prognosis from the Chicago-based Institute for Interconnecting and Packaging Electronic 
Circuits. The technology will eliminate 70 percent of the wastewater associated with the 
manufacture of printed circuit boards, used in all electronic devices from calculators and 
computers to complex weapon systems. 
Circuit Center, one of two surviving printed circuit board companies in the Dayton 
area with 110 employees and $10 million in annual sales, plans to be a survivor. With the 
help of a contract from the Edison Materials Technology Center, the company has joined 
forces with the University of Dayton, the Air Force, U.S. Environmental Protection Agency 
and a consortium of industries to perfect an environmentally safer way to manufacture printed 
circuit boards. 
The new manufacturing technology, which has already passed preliminary tests, is an 
excellent example of "green manufacturing," a manufacturing process that does not generate 
hazardous waste, according to Richard Chartoff, professor of materials engineering and head 
of basic and applied polymer research in the University of Dayton Research Institute. 
"It has potentially great impact on the printed circuit board industry in Ohio and the 
United States because it provides a high-tech solution to an important materials processing 
problem," Chartoff said. 
In the manufacturing process currently used, the chemicals and rinse water associated 
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with a key manufacturing process -- the photoresist developing operation -- are major sources 
of wastewater containing chemical and other hazardous wastes. To meet EPA discharge 
standards, this water must be chemically treated, requiring even more water and creating a 
metal-contaminated sludge that requires hazardous waste disposal measures, Chartoff said. 
The new method uses a new family of photoresists, polymer coatings developed by 
Sandia National Laboratories that are applied as a thin film from a liquid solution onto the 
circuit board and air dried. "When exposed to a high-intensity ultraviolet light source, these 
photoresists will decompose and vaporize as inert gases. There's no rinse water," Chartoff 
said. "We know printed circuit boards can be made that way under laboratory conditions. 
Now it's a matter of making it work under processing conditions in a factory. " 
In addition to the virtual elimination of process wastes, the technology promises to 
save costs, processing time and process labor. 
Circuit Center is banking its future on the new technology, according to Jim Martin, 
plant chemist and project task leader. "There's no possible way to stay in compliance with an 
estimated 14,000 pages of federal regulations," he said. "The only way to survive is to 
eliminate the need to comply by making circuit boards more intelligently." 
The $457,000 research project is being funded by $198,000 in support from EMTEC, 
$50,000 from the Air Force, $25,000 each from EG&G Mound and Circuit Center and nearly 
$160,000 of in-kind services from industry and the federal government. Under the terms of 
the 30-month contract, UD will perform solvent, ultraviolet energy intensity and adhesion 
studies; EG&G and Circuit Center will evaluate the processing characteristics; Sandia 
National Laboratories will assist with polymer preparation and analysis; International 
Consultants and the EPA will perform a joint environmental assessment of the technology; 
and the Air Force will ensure compliance with Department of Defense standards. 
EMTEC is one of nine Edison centers created by Ohio's Thomas Edison Program. 
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For interviews, contact Richard Chartoff at (513) 229-2517; Ron Underwood, president of 
Circuit Center or Jim Martin, plant chemist, at (513) 435-2131; Chris Rhodes, director of 
environmental safety and government relations programs for the Institute of Interconnecting 
and Packaging Electronic Circuits, at (708) 677-2850 or Frank Moore, director of EMTEC, 
at (513) 259-1365. 
